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Contemporary personality research generally adopts an interactionist model, whereby traits and situationally-derived states interact in influencing behavioural outcomes. However, some support for the causal nature of the Big Five has been forthcoming. For example, it has been argued that individuals vary on each of these five trait dimensions in line with the normal curve distribution and that the factors are at least partially genetically pre-determined (Jang et al., 2002; Loehlin et al., 1998) . Furthermore, research within the framework of evolutionary psychology has also provided some evidence that these five personality dimensions may have influenced social adaptation and natural selection (Buss, 1996) , although probably similar claims could be made about any putative set of personality trait dimensions.
While the two largest factors (Anxiety/Neuroticism and Extraversion) appear to have been universally accepted (e.g., in the pioneering factor-analytic work of R. B. Cattell, H. J. Eysenck, J. P. Guilford, and A. L. Comrey), the present critique suggests, nevertheless, that the FFM provides a less than optimal account of human personality structure. Saucier and Goldberg (2001) reported many difficulties with the proposed Big Five personality dimensions, and indeed, Saucier (2002, p. 1) 
concluded that, "it
is not yet clear that this is the 'optimal' model. An optimal model will be replicable across methods, cross-culturally generalizable, comprehensive, and high in utility" (cf. De Raad & Perugini, 2002) . Furthermore, in analyses of adjectival data, Paunonan and Jackson (2000) provided hard evidence that many personality traits lie beyond the putative Big Five dimensions (such as Conservativeness, Honesty, Deceptiveness, Conceit, Masculinity-Femininity, Thriftiness, Humorousness, Sensuality, and Religiosity). Moreover, as indicated above, in a critique of the empirical factor-analytic work leading to delineation of the FFM, Boyle et al. (1995) 4 pointed to some questionable methodological decisions, including Costa and McCrae's (1992) use of procrustean factor-analytic techniques to ensure that factors supporting their Big Five model would be extracted (Block, 1995; Boyle, 1997) .
In addition, the FFM provides a rather static account of personality (Terracciano et al., 2006) . According to McCrae and Costa (1999, p. 145) , personality traits develop throughout the childhood years and from around 30 years of age onwards remain relatively stable in otherwise healthy individuals. Soldz and Vaillant (1999) reported some significant test-retest correlations for some of the Big Five dimensions (Neuroticism, Extraversion, and Openness), but failed to find significant correlations for other traits (Agreeableness and Conscientiousness) across the 45-year test-retest period. The significant test-retest correlations accounted for only a small proportion of the variance, suggesting that the Big Five personality traits are subject to considerable change across the adult years. Actually, the great minds of personality psychology (Cattell, Allport, Murray) all thought that personality dispositions changed, leading to the inference that the FFM model may be an anachronism of the present generation (Roberts, 2006) . Indeed, there is now mounting empirical evidence that ongoing changes to personality structure occur across the whole lifespan (e.g., see Cattell et al., 2002; Fraley & Roberts, 2005; Roberts et al., 2006a,b) . In the light of this empirical evidence, McCrae and Terracciano (2005) have acknowledged that there are discernible increases in Agreeableness and Conscientiousness over the adult years, along with decreases in Extraversion, Neuroticism, and Openness to Experience (cf. Srivastava et al., 2003) . In a large meta-analytic study of nearly 100 longitudinal studies into the stability of personality traits (Roberts et al., 2006a,b) , significant changes in mean trait levels were found right across the lifespan, including 5 even among the elderly. While many such changes were linear, some changes were curvilinear (e.g., it was found that Openness to Experience increased during adolescence but decreased in old age). Evidently, the modification of personality traits (personality learning) continues throughout the adult years confirming Cattell's contentions regarding structured-personality-learning theory (e.g., Cattell, 1983 Cattell, , 1996 Cattell et al., 2002) . Clearly, the "set in plaster" hypothesis put forward by McCrae and that personality learning virtually ceases at around 30 years of age, is not supported by the mounting empirical research evidence to the contrary.
As an hierarchical model, the FFM potentially provides a useful structure for understanding the organization of personality constructs, at least within the normal trait sphere. While some evidence supports the cross-cultural replicability of the Big Five (e.g., Egger et al., 2003) , the fact that each of the broad dimensions has multiple underlying environmental and genetic determinants, raises concerns about construct validity (Jang et al., 2002, p. 99) . For example, as Saucier (2002, p. 1) pointed out, empirical evidence shows that the Big Five dimensions are not always orthogonal in marker sets. Furthermore, Toomela (2003, p. 723) reported that a coherent FFM personality structure emerged only among samples of individuals who had received extensive formal education, thereby raising doubts as to the genetic determination of the postulated Big Five personality dimensions (cf. Roberts et al., 2006a,b) . Despite the popularity of the FFM in recent years, its construct validity has been queried (e.g., see Block, 1995; Boyle, 1997 , Boyle & Smári, 1997 , 1998 Boyle et al., 1995; Eysenck, 1991 Eysenck, , 1992 Eysenck, , 1994 .
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The present critique further reviews the empirical research evidence (see metaanalytic review by Saulsman et al., 2004) pertaining to the putative Big Five dimensions, including examination of work in applied areas such as clinical psychological assessment and occupational selection. Issues considered include (1) the FFM in relation to other trait taxonomies; (2) the adequacy of the trait lexicon in covering the total personality domain (including normal, abnormal, and dynamic trait dimensions); (3) adequacy of the factor-analytic methodology used in the derivation of the FFM structure, as measured by the NEO-PI-R and 16PF instruments; and finally, (4) utility of the FFM in various applied areas of psychological practice (including clinical and occupational psychology).
The FFM versus Other Personality Trait Models
Even though the FFM is based on an atheoretical taxonomy of trait descriptors, it has, nevertheless, received wide general acceptance (O'Connor, 2002) . As already stated above, two factors (Extraversion and Neuroticism) appear to be universally accepted and they appear in all major contemporary models of broad personality traits. However, interpretation of the remaining three Big Five dimensions (Openness to Experience--Intellectance, Agreeableness, and Conscientiousness) continues to remain controversial. Indeed, various alternative dimensions have been put forward (e.g., see Block, 1995 Block, , 2001 Boyle & Smári, 1997 , 1998 Boyle et al., 1995; Eysenck, 1991 Eysenck, , 1992 Eysenck, , 1993 Hough, 1992; McAdams, 1992; McKenzie, 1998; Zuckerman, 2002; Zuckerman et al., 1993) . Taken together, these findings raise concerns about the adequacy of the proposed FFM.
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Measures of the three broad personality dimensions Extraversion, Neuroticism, and Psychoticism (which have psychobiological underpinnings) were incorporated into the Eysenck Personality Questionnaire and its revised version (EPQ-R) . Eysenck 1991 . Eysenck , 1992 asserted that Costa and McCrae's reported criteria for accepting the FFM were insufficient for determining the dimensions of personality structure. He argued that Agreeableness and Conscientiousness are primary facets/traits (of the EPQ-R Psychoticism factor). In any event, it is likely that the three Eysenckian personality factors (E, N, P) and the Big Five dimensions reflect different levels of description of hierarchically-arranged personality traits (Boyle, 1989) .
Any detailed consideration of the FFM requires an understanding of the historical development of the model and associated psychometric measures. Several Big Five self-report and adjectival rating scales have been devised (see Matthews et al., 2003) , including the Big-Five Inventory (Benet-Martínez & John, 1998; John & Srivastava, 1999 ); Goldberg's 100-trait Adjective Rating Checklist (Goldberg, 1992) , and short-form (Saucier, 1994) ; as well as the Big Five Questionnaire and the Big Five Observer (Caprara et al., 1994) . More recently, Gosling et al. (2003) constructed a brief 10-item measure, while Paunonen (2003; constructed the Five-Factor Nonverbal Personality Questionnaire. Arrival of the NEO Personality Inventory and the revised NEO-PI-R (Costa & McCrae, 1992; has greatly bolstered FFM studies. In addition, a short 60-item form of the NEO-PI-R (the Five Factor Inventory or NEO-FFI) has been administered in many studies involving pre-adolescents (e.g., Markey et al., 2003; Scholte & De Bruyn, 2004) .
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Of these FFM instruments, the NEO-PI-R appears to have received the most attention over recent years. In addition to measuring the putative Big Five personality dimensions, the NEO-PI-R also comprises 30 facet scales which appear to vary in levels of heritability (Jang et al., 2002) , highlighting the importance of primary factors (or facet dimensions), in addition to second-stratum dimensions.
Indeed, Mershon and Gorsuch (1988) demonstrated that higher-stratum models such as the FFM, account for a considerably lower proportion of the predictive validity than do first-stratum (primary) factors such as those measured in the 16PF. Thus, there is little doubt that primary factors (including the NEO-PI-R facet subscales) measure a significantly greater proportion of the personality trait variance over and above that represented in their respective higher-stratum domains (Quirk et al., 2003) .
The NEO PI-R has been utilized considerably in empirical research into the relationship between broad personality dimensions and various external criteria (e.g., see Angleitner & Ostendorf, 1994; Barbaranelli & Caprara, 2000; Deary, 1996; Deary & Mathews, 1993; Jang et al., 2002; John, 1990; Marusic et al., 1996; McKenzie, 1998; Miller et al., 2004; Piedmont & Chae, 1997; Trull et al., 1998) . In addition, reservations have been raised about the susceptibility to motivational response distortion of the NEO-PI-R and the shortened NEO-FFI instruments.
While there have been attempts to devise validity scales (e.g., Schinka et al., 1997; Scandell, 2000) , their utility remains to be determined. Furthermore, Egan et al. (2000) in their study using the NEO-FFI reported that Neuroticism, Agreeableness, and Conscientiousness were found to exhibit greater reliability than the Openness and Extraversion dimensions. Even though some investigators (e.g., Angleitner & Ostendorf, 1994) have sought evidence of concurrent validity evidence, the empirical data suggest that the FFM accounts for less than 60% of the known personality trait variance (see Boyle et al., 1995) . Evidently, the FFM as measured in the NEO-PI-R instrument provides only a partial description of the actual complexity of human personality structure (cf. Aluja et al., 2004; Shafer, 2001; Schmitt & Buss, 2000) .
Claims that the Big Five factors are robust (Goldberg, 1993) and basic (Costa & McCrae, 1992 ) also have been queried. It is important to note that Openness to Experience has not been found in lexical analyses. In addition, both lexical and psychophysiological approaches have suggested factor structures other than the Big Five (see Boyle et al., 1995; McKenzie et al., 1997) . Apparently, Costa and McCrae's initial three-dimensional (NEO) solution was derived from a cluster analysis of the Cattellian personality trait intercorrelations (cf. McKenzie, 1998, p. 479). However, cluster analysis cannot detect underlying source traits, and instead, can only reveal superficial syndrome groupings. Nevertheless, while some factoranalytically oriented personality researchers (e.g., Comrey, 1993) have proposed additional trait dimensions, tentative support for the FFM has been provided in studies by Hofstee et al. (1992) , Marusik et al., 1996 ; as well as by Piedmont and Chae (1997) . Also there have been replications of the FFM using representative adjective samples from various languages (cf. Goldberg, 1992; 10 The empirical evidence shows that Openness and Conscientiousness dimensions appear to differ from one study to another (e.g., Hofstee et al., 1992; Johnson & Ostendorf, 1993; Stumpf, 1993) . Also, several investigators, despite having factor analyzed FFM markers, have not been able to reproduce the popular Big Five structure (e.g., Church & Burke, 1994; Livneh & Livneh, 1989; Schmit & Ryan, 1993) . Even though these studies have sometimes used non-representative item samples and small sample sizes, it does appear, nevertheless, that the FFM cannot be reproduced reliably across different samples (Block, 1995, p. 200; Waller, 1995 Eysenck (1991, p. 667) previously had suggested that these three dimensions are correlated primaries which coalesce into a single higher-stratum Psychoticism (P) factor. On the other hand, Egan et al. (2000) subjected NEO-FFI data derived from a large sample (N = 1025) to both exploratory and confirmatory factor analysis, but obtained support for only three dimensions (Neuroticism, Agreeableness, and Conscientiousness). In addition, Saucier and Goldberg (2001) found that three factors emerged from a larger range of languages than did all Big Five dimensions, raising further concerns about the construct validity of the FFM. The apparent dynamic complexity of human personality structure and its developmental characteristics across the human lifspan, as highlighted via Cattellian structured personality-learning, would seem to necessitate a model other than the static Big Five approach (cf. Block, 1995; Boyle, 11 1993; Cattell et al., 2002; Romney & Bynner, 1992; Schneider et al., 1996) . To shed further light on this problem, the methodological strategies utilised in the derivation of the FFM are next examined in some detail.
Factor Analytic Methodology: NEO-PI-R and 16PF Measures
The issue of factor-analytic methodology is critically important in the derivation of the Big Five personality dimensions. Costa and McCrae's (1992) NEO-PI-R factors were delineated using a "top down" approach, wherein the predetermined FFM theoretical model was "verified" by manipulating exploratory factor-analytic methods in a rather idiosyncratic, and procrustean manner (Roberts et al., 2006a,b; Saucier, 2002) . However, the extraction of a restricted number of factors with orthogonal rotation has been extensively critiqued (e.g., Boyle et al., 1995; McDonald, 1985) since it often precludes simple-structure solutions (see Child, 1990) . Determination of the appropriate number of factors should be based on accepted criteria such as the well-established Scree test (Cattell, 1988) . Simplestructure factor solutions facilitate substantive interpretation (Gorsuch, 1988) .
Adequate simple structure is suggested when the ±.10 hyperplane count (i.e., proportion of trivial ≤.10 factor loadings) is maximized (cf. Boyle et al., 1995, p. 421) . It is noteworthy that the studies conducted by Costa and McCrae (1992) appear not to have tested the simple structure of their factor analytic solutions.
Likewise, Goldberg (1992) , who subsequently subjected his adjectival rating data to oblique rotation, provided no quantitative evidence on hyperplane counts (cf. Cattell, 1995, p. 207) .
When observer data is added to self-report data, the overlap among factors decreases substantially, a strategy adopted by Costa and McCrae (1992) in deriving validimax factors for the NEO-PI-R. It appears that their self-report data was weighted so as to create factors with reduced correlations (Costa & McCrae's preference for procrustean rotation has been queried-see Block, 1995) . Thus, in constructing the NEO-PI-R instrument, it appears that Costa and McCrae's analyses, rather than being empirically data-driven, were unduly influenced, and moulded specifically to accord with the popular Big Five dimensions (Block, 1995) . It is not surprising, therefore, that the NEO-PI-R facet subscales have not received universal support (e.g., Glisky et al., 1991; Goldberg, 1993; Hahn & Comrey, 1994; Tellegen, 1993; Zuckerman et al., 1993) . Interestingly, oblique simple structure rotations of adjectival ratings in large samples have led to a new method for representing the FFM structure called the AB5C (Hofstee, 1994 ).
Costa and McCrae maintained that their observed factor intercorrelations resulted from correlated method error related to self-report data. However, there is little reason to expect, a priori, that the Big Five factors necessarily should be orthogonal.
Furthermore, McCrae et al. (1996) argued that confirmatory factor analysis is too restrictive (see Mulaik, 1988; Vassend & Skrondal, 1997 , for a discussion of some of these issues). For example, McCrae and Allik (2002) pointed to a number of confirmatory factor-analytic studies that had been undertaken cross-culturally with mixed outcomes.
Other factor-analytically derived models of personality structure have also appeared, such as the second-stratum 16PF factors (Boyle, 1989; Boyle & Smári, 2002; Boyle 13 et al., 2001; Cattell & Nichols, 1972; Gorsuch & Cattell, 1967; Krug & Johns, 1986 ), Hogan's six personality factors (e.g., , the eight personality trait factors which Comrey (1993) reported, and the three broad, higherstratum factors elucidated by Eysenck (e.g., 1994 )--(also see Byravan & Ramanaiah, 1996 ; H.E.P. McKenzie et al., 1997; Ormerod et al., 1995; Russell & Karol, 1994) . However, at least the first two dimensions of the Big Five (Neuroticism and Extraversion) appear to have emerged from the separate factoranalytic investigations carried out by Cattell, Comrey, and Eysenck (see Boyle, 1989 ). Krug and Johns (1986) carried out a large-scale scale factoring of the 16PF and reported at least five second-stratum personality factors labelled Extraversion, Anxiety/Neuroticism, Tough Poise, Independence, and Control, plus an intelligence factor (cf. Smith, 1988 ). Krug and Johns based their large-scale factor analyses on the intercorrelations of Cattell's 16PF primary trait factors; they utilized simple structure factor-analytic procedures; and they checked (cross-validated) the validity of their factor-pattern solutions across separate large samples of 9222 males and 8159 females, providing strong evidence of the robustness of their factor solutions.
Nonetheless, in his position statement (The fallacy of five factors in the personality sphere) had been critical of the Krug and Johns (1986) study, claiming that they had extracted an insufficient number of second-stratum factors.
Even so, the large-scale factor analysis of 16PF data, conducted by Krug and Johns on a combined sample of 17,381 participants, yielded a ±.10 hyperplane count of 71%. In contrast, Costa and McCrae's (1992) FFM solution resulted in a ±.10 14 hyperplane count of only 31%, suggesting that their factor solution failed to satisfy simple-structure criteria (cf. Deary, 1996, p. 992) . In addition to the Extraversion and Neuroticism dimensions, Zuckerman et al. (1993 Zuckerman et al. ( , 2002 had also identified traits of aggression-hostility and impulsive sensation-seeking, providing yet further evidence of the limitations of the popular FFM. Clearly, the five-factor ZuckermanKuhlman Personality Questionnaire (ZKPQ) in its incorporation of biological, comparative, experimental, and trait approaches, is more sophisticated than the popular, but rather descriptive Big Five model which serves as the basis for the NEO-PI-R and NEO-FFI instruments. As Zuckerman (1991, p. 17) pointed out, the popularity of the FFM over recent years probably reflects a compromise between the minimalist three Eysenckian typological factors (e.g., Eysenck, 1994 Eysenck, , 1997 and the far more numerous Cattellian 16PF primary factors (e.g.,  H. E. P. Cattell, 1993 Cattell, , 1996a . Nevertheless, the predictive validity of a smaller number of higher-order factors is necessarily reduced as compared with measurement based on primary factors (Boyle et al., 1995; Cattell, 1995, p. 208; Mershon & Gorsuch, 1988) . Rossier et al. (2004) asserted that the NEO-PI-R is more reliable than the 16PF, but as Boyle (1991) has pointed out, high item homogeneity (as measured via Cronbach alpha coefficients) may also reflect item redundancy and narrow measurement of a construct. Indeed, the Cattellian psychometric instruments have been constructed specifically to minimize item redundancy and to increase their breadth of measurement (e.g., see Cattell, 1992) . As Boyle (1991) argued, moderate rather than maximum item homogeneity is psychometrically desirable. Since Rossier et al.
did not report any test-retest consistency data, their conclusions about the reliability 15 of the respective instruments evidently were misguided. However, putting aside such technical psychometric issues, some applications of the popular FFM are now considered, including applications within clinical and occupational contexts.
The FFM and Abnormal Personality Structure
Several studies have attempted to locate abnormal personality traits within the FFM factor space (see O'Connor & Dyce, 2001) . While the FFM has been shown to exhibit correlations with Axis II clinical constructs (e.g., Widiger et al., 2002) , in practice, such correlations are typically observed even between quite unrelated psychometric measures, and are of little psychological importance, being attributable largely to overlapping media of measurement variance (e.g., intercorrelations between unrelated self-report scales).. Similarly, Quirk et al. (2003) examined the incremental validity of the NEO-PI-R in the prediction of Axis I and II disorders, and found that the instrument accounted for some additional diagnostic variance over and above that explained by the MMPI-2 inventory. However, such "incremental validity" may well have resulted primarily from contamination due to method variance.
Based on previous research suggesting a link between procrastination and lack of consideration for others, Lay et al. (1998) developed self-report scales to assess procrastination and the FFM dimension (Conscientiousness) in school children.
They found the expected negative relationship between the two constructs. In a study of Dutch university students, Schouwenburg and Lay (1995) used the NEO-PI-R to assess Conscientiousness which was also found to be inversely related to procrastinatory behaviour as suggested by self-descriptive adjectives. In contrast, When perfectionism was self-oriented, it was also positively associated with the FFM Agreeableness dimension, but when perfectionism was expected of others, it was negatively associated with Agreeableness. Moral reasoning has been shown to be related not to the FFM dimension (Conscientiousness) but to the FFM Openness to Experience-Intellectance dimension (Dollinger & LaMartina, 1998 )--(openness to values and feelings, respectively). Emotional intelligence was also found to relate more to the FFM Openness to Experience-Intellectance dimension than to the other four FFM dimensions (Schutte et al., 1998) .
The studies reviewed here suggest some applicability of the FFM in the multifactorial classification of abnormal personality traits. One problem is the possible oversimplification of some of the FFM traits. For example, it has been argued that Openness to Experience-Intellectance embodies at least three different features, namely, absorption, intellectance, and liberalism (Glisky & Kihlstrom, 1993) , while Conscientiousness has been disaggregated into six facets (Schouwenberg & Lay, 1995) . Trull and Widiger developed a structured interview (SIFFM) to assess personality disorders using the NEO-PI-R as a guiding principle (see Trull et al., 1998) . Schroeder et al. (1992) found a general convergence of various measures of personality disorders with four of the FFM dimensions. Neuroticism was most related, while Openness to Experience-Intellectance was least related to personality disorders. Since there are various tried and tested tools for assessing Neuroticism, the incremental validity of the FFM in clinical diagnosis needs to be determined. Also, the behavioural aspects of personality disorders are not sufficiently accessed by the FFM (Schroeder et al.) . A review of several studies of personality disorder symptomatology found that number of symptoms correlated with scores on FFM measures (Duijsens & Diekstra, 1996) . The evidence suggests that the FFM does explain substantial parts of the variance in abnormal personality dimensions (e.g., Bagby et al., 1999 , replicated the five-factor NEO-PR-R structure in a sample of psychiatric patients), although it seems evident that additional trait dimensions are required. Furthermore, as would be expected, there is considerable overlap between FFM measures and Minnesota Multiphasic Personality Inventory (MMPI) scales . In addition, there are empirical links between FFM measures and DSM-IV Axis I disorders, such as the link between neuroticism and other FFM dimensions and anxiety disorders (Trull et al., 1998) .
The idea of differentiating various DSM-IV defined personality disorders in terms of the FFM was discussed by Widiger et al. (2002) , who reported, for example, that borderline personality disorder correlated highly with the Neuroticism dimension; that schizotypal personality disorder correlated highly with Introversion; and that histrionic personality correlated with Extraversion. In addition, Ignjatovic and Svrakic (2003) investigated the utility of both the FFM and the Cloninger sevenfactor model (Cloninger et al., 1999) in relation to Axis I and II mental disorders (depression, psychoses, anxiety, and personality disorder) among Yugoslav psychiatric patients. Their empirical findings supported the applicability of both psychometric models. However, since the FFM does not provide specific coverage of the abnormal trait domain, as measured for example in the MMPI, the Clinical Analysis Questionnaire (CAQ), or the Personality Assessment Inventory (PAI), this leaves the FFM quite a way from the clinical objective of differential diagnosis of personality disorders and Axis I mental disorders (Waller, 1995) , and highlights the need to consider abnormal personality trait dimensions, in addition to normal trait dimensions alone.
Thus, despite having some utility in assessing personality disorders Soldz et al., 1993) , the FFM does not appear to be directly helpful in psychiatric diagnosis (Clark, 1993; Waller, 1995) , since it relates primarily to normal personality structure, rather than to the psychopathological trait domain.
Normal personality trait dimensions may be useful in clinical applications in ways other than assisting diagnosis. For example, normal traits might capture important heterogeneity that exists within diagnostic categories. As shown in Table 1 , the FFM does not appear to provide adequate coverage of the major psychoticism traits.
Still, it would seem advantageous to consider simultaneously both specific and broad personality traits in evaluating clinical psychotherapeutic outcomes (e,g., see Cattell, 1987) .
Parenthetically, studies have also emerged relating the FFM to somatic health. In one study of more than 1000 undergraduate students (Lemos-Giraldez & FidalgoAliste, 1997), Conscientiousness and Agreeableness were found to be predictive of smoking, drinking alcohol, exercise, diet, and stress. Courneya and Hellsten (1998) reported that particular motives, barriers, and preferences involved in exercise behaviour related to the FFM in the expected direction, with Neuroticism and lack of Conscientiousness predicting exercise barriers. This line of investigation can be extended to shed light on health behaviour change which has become the subject of much interest in health psychology.
Use of FFM in Personnel Selection
In recent years, the FFM has attracted considerable attention in employee selection (cf. Noty, 1986) . Major contributing influences have been influential meta-analytic studies; adoption of a framework for categorising trait measures (Fisher & Boyle, 1997) ; and economic and labour market changes (Mount & Barrick, 1995) . For example, Hurtz and Donovan (2000) conducted a meta-analysis of scales designed s to measure FFM constructs. Their findings (p. 875) supported the earlier work of Barrick et al. (2001) , and Mount and Barrick (1995) , that Conscientiousness exhibited the highest validity of the FFM dimensions in relation to predicting job performance. As for Conscientiousness, concluded that the validity estimates reported by Salgado (1997) While the FFM has remained popular, it is evident that additional broad dimensions are needed . For example, Hough (1992) added locus of control, and masculinity to the list of constructs needed to predict occupational performance. Ozer and Reise (1994) pointed out that the FFM does not include a dimension relating to self-control, despite its importance in work environments.
Nevertheless, use of the FFM was supported by Ones and Viswesvaran (1996) , arguing that occupational performance criteria are broad constructs. However, 20 reliance on only five factors necessarily restricts predictive validity (see Mershon & Gorsuch, 1988) . As well, Schneider et al. (1996) acknowledged that more specific trait dimensions are more predictive of occupational performance criteria (cf. Church & Burke, 1994; Hofstee et al., 1992) .
Evidently, predictive validity is enhanced when specific traits are matched to specific occupational performance criteria, and broad traits are matched to broad occupational performance criteria .
Conclusions
In summary, several problems with the currently popular FFM are apparent. For example, the FFM does not provide adequate coverage of the normal personality trait domain (let alone the abnormal personality trait domain); it is unable to be replicated consistently in different samples; it is not linked to underlying physiological mechanisms or to neurochemical brain processes; it postulates heterogeneous broad traits which are too few in number to enable highly accurate predictions; it provides a static account of regularities in behaviour; and a major difficulty with the FFM is that it has no established theoretical basis. What are the underlying biochemical, neuroanatomical, neuropharmacological, and genetic substrates of the so-called Big Five dimensions? Also, it appears that FFM personality instruments fail to detect significant sex differences in personality structure (Poropat, 2002 (Poropat, , p. 1198 . Evidently, the Big Five dimensions are too broad and heterogeneous, and lack the specificity to make accurate predictions in many real-life settings. Johnson and Kreuger (2004) examined multivariate models of genetic and environmental influences on adjectives describing the Big Five 21 dimensions. It was found that each domain was aetiologically complex, raising fundamental questions about the conceptual and empirical adequacy of the FFM.
It has been asserted by McCrae (e.g., 1997, 2006) , that studies of personality development have shown little maturational change for the FFM dimensions in adulthood. Nevertheless, since personality structure is constantly undergoing developmental change in response to experiential learning (Cattell et al., 2002; Roberts et al., 2006a,b; Srivastava et al., 2003) , it is important to recognize that adoption of more dynamic models that take into account personality-learning processes (Cattell, 1983; Cattell et al., 2002) , necessarily precludes simple models of static trait dimensions such as proposed in the FFM. Instead of representing a conceptual framework for outlining the developmental and dynamic aspects of personality traits within a larger psychological structure, the FFM tends merely to provide a descriptive account of presumed regularities in behaviour, and to view personality structure as a set of static dimensional tendencies not readily influenced by social learning experience and enculturation during childhood development.
Indeed, as Rothbart et al. (2000, p. 130) pointed out, "purely descriptive models of personality do not readily lend themselves to making predictions about interactions…they tend to reinforce a simple trait-based model of personality." In conclusion, it appears that the currently popular FFM should be replaced with an expanded and altogether more inclusive model of dynamic personality structure.
----------------------------------Put Table 1 about here ---------------------------------- 
